Characterization of the consequences of YidC depletion on the inner membrane proteome of E. coli using 2D blue native/SDS-PAGE.
In the bacterium Escherichia coli, the essential inner membrane protein (IMP) YidC assists in the biogenesis of IMPs and IMP complexes. Our current ideas about the function of YidC are based on targeted approaches using only a handful of model IMPs. Proteome-wide approaches are required to further our understanding of the significance of YidC and to find new YidC substrates. Here, using two-dimensional blue native/SDS-PAGE methodology that is suitable for comparative analysis, we have characterized the consequences of YidC depletion for the steady-state levels and oligomeric state of the constituents of the inner membrane proteome. Our analysis showed that (i) YidC depletion reduces the levels of a variety of complexes without changing their composition, (ii) the levels of IMPs containing only soluble domains smaller than 100 amino acids are likely to be reduced upon YidC depletion, whereas the levels of IMPs with at least one soluble domain larger than 100 amino acids do not, and (iii) the levels of a number of proteins with established or putative chaperone activity (HflC, HflK, PpiD, OppA, GroEL and DnaK) are strongly increased in the inner membrane fraction upon YidC depletion. In the absence of YidC, these proteins may assist the folding of sizeable soluble domains of IMPs, thereby supporting their folding and oligomeric assembly. In conclusion, our analysis identifies many new IMPs/IMP complexes that depend on YidC for their biogenesis, responses that accompany depletion of YidC and an IMP characteristic that is associated with YidC dependence.